Magnetite (Fe 3 O 4 ) is one of the most important magnetic materials and is widely used in industry. In recent years, monodispersed magnetite nanoparticles have attracted increasing attention due to their good biocompatibility, strong superparamagnetic properties, low toxicity and easy preparation process [1] . Magnetite nanoparticles find many applications in the biomedical industry, such as targeted drug delivery, hyperthermia treatment, cell separation, magnetic resonance imaging, immunoassays and the separation of biochemical products [2] . They are also useful for environmental processes, such as the treatment of water and wastewater [3] .
The magnetic properties of the magnetite nanoparticles were examined by vibrating sample magnetometer (Type1.2H VSM, Oxford). Fig. 2 shows the magnetization curve at room temperature for magnetite nanoparticles prepared at various conditions. The results suggest that the magnetite nanoparticles posses ferromagnetic properties as indicated by a hysteresis loop, which is typically observed for ferromagnetic materials of sizes larger than 10 nm. The saturation magnetization of the nanoparticles is ranging from 18 to 55 emu⋅g −1 depending on operating condition, i.e., particle size.
Analysis using thermal gravimetry/differential thermal analysis (TG/DTA) from room temperature up to 500°C shows that there are two stages of mass reduction of the samples. The first stage occurs at temperature < 100°C indicating the desorption of H 2 O bound physically at magnetite surface. The second stage occurs at 200−300°C that probably comes from the transformation of magenetite to maghemite. The transformation is supported by the presence of exothermic peak in the DTA curve at this temperature range.
In conclusion, magnetite nanoparticles with high purity can be synthesized by electro-oxidation of iron in plain water using PDC. The nanoparticles have a mean size ranging from 7 to 23 nm and exhibit ferromagnetic properties with relatively high saturation magnetization. They are stable at a temperature below 200°C. Heating further results in the conversion of magnetite into maghemite. 
